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South Africa
WetlandsA taxonomic revision of the Cotula coronopifolia group is presented.We recognise seven species, largely restricted
to wetland habitats within the Greater Cape Floristic Region of South Africa. The group is distinguished by prom-
inent sheathing leaf bases and disciform heads. At the onset of this study, nine species had previously been
recognised (two of which, Cotula bracteolata and C. pedunculata, are here reduced into synonymy), of which
seven were regarded as species of conservation concern in previous IUCN Red List assessments. A key to the
seven species is provided, together with an updated taxonomy which includes detailed morphological descrip-
tions, typiﬁcations, diagnostic illustrations, and maps of known geographical distributions. As a result of the re-
vised species concepts, improved identiﬁcations and detailed distribution data, the IUCN Red List
categorisations were downgraded for three species (C. eckloniana, C. ﬁlifolia, C. vulgaris) and upgraded for one
species (C. pusilla). This study highlights the importance of comprehensive taxonomic data to guide Red List as-
sessments and other conservation efforts.
© 2014 SAAB. Published by Elsevier B.V. All rights reserved.1. Introduction
Cotula L. (Asteraceae) comprises ca. 55 species (Germishuizen and
Meyer, 2003) and has its centre of diversity in South Africa, with species
distributed across the Southern Hemisphere and some naturalized in
the Northern Hemisphere (Himmelreich et al., 2008). The genus
is placed within the early diverging subtribe Cotulinae of the tribe
Anthemideae (Himmelreich et al., 2008; Oberprieler et al., 2007) and
is closely related to the largely South American genus Soliva Ruíz &
Pav. and the predominantly Australasian genus Leptinella Cass. Generic
boundaries between these taxa are not clear and in need of revision
(Himmelreich et al., 2012). To a large extent this has been hampered
by the poor state of our knowledge on the species of Cotula and its ge-
neric delimitation (Manning et al., 2013). This genus has never been re-
vised and the number of South African species has doubled sinceHarvey
and Sonder's (1865) treatment of the South African members nearly
150 years ago. Indeed, the need for a revision of Cotulawas highlighted
more than a century ago by Hutchinson (1911) and most recently also
in the National Strategy for Biosystematics Research in South Africa.iodiversity Institute, Compton
South Africa. Tel.: +27 21 799
hts reserved.As a ﬁrst step towards a comprehensive revision of Cotula, we stud-
ied a group of morphologically similar species that included the type
species C. coronopifolia L. These species are characterised by promi-
nent sheathing leaf bases and are hereafter referred to as the
C. coronopifolia group. At the onset of this study, nine species largely
restricted to the Greater Cape Floristic Region were recognised
(Germishuizen and Meyer, 2003), of which all are associated with
various wetland habitats. As a result of the poor distribution record
and threatened wetland habitats in which they occur, seven of the
nine species were regarded to be of conservation concern in the
IUCN Red List of South African plants (Raimondo et al., 2009). In
the absence of a revision not only is the conﬁdence in the identiﬁca-
tion of species and the resulting distribution data compromised, but
also the accuracy of the IUCN Red List assessments. Comprehensive
taxonomic monographs are vital to species conservation as they di-
rectly inform conservation assessments and management as well as
policy (Heywood, 2001; Schatz, 2002; Mace, 2004). A study by
Kirschner and Kaplan (2002) found that the majority (75%) of Red
List assessments completed in the absence of revisions were incor-
rectly categorised, when compared to reassessments done after the
taxonomic revisions have been completed.
The species of the C. coronopifolia group occur in freshwater or
brackish wetlands embedded within the Fynbos and Succulent Karoo
biomes. Several of the species are closely associated with Cape Vernal
Pools, (Cook, 2004; Mucina et al., 2006), mainly found on the West
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and Cape Flats. These pools are characterised by ﬁne clays or silts over-
lying an impermeable layer, which leads to waterlogged soils and the
formation of seasonal pools (Mucina et al., 2006). This vegetation type
is considered to be Critically Endangered as a result of agricultural
threats, with none currently protected in statutory conservation areas.
A further species, Cotula myriophylloides Harv., is a highly specialised
ﬂoating aquatic, restricted to shallowmargins of a few slightly saline es-
tuaries and threatened by agriculture and urbanisation (Helme, 2013).
A detailed taxonomic revision of the C. coronopifolia group is presented
here as well as the impact of the revised species concepts, improved
identiﬁcations and detailed distribution data on their IUCN Red List
reassessments.
2. Materials and methods
Herbarium material was examined from the following herbaria:
BOL, NBG, PRE and SAM. The recorded distribution of each species was
mapped using this material and ﬁeld observations. Capitula from speci-
mens across the range of the species were hydrated and dissected using
an Olympus SZ61 stereomicroscope and images of the reproductive
components were taken using an Olympus SC30 camera. These images
were then used by the ﬁrst author to illustrate the diagnostic characters.Fig. 1. The species of the Cotula coronopifolia group. (A) C. myriophylloides in ﬂower at the Bot Ri
biseriate bracts, with the inner series translucent (E) corolla of C. eckloniana in dorsal view, ventr
corolla base; (F–G) C. vulgaris; (H) C. ﬁlifolia; (I) white-ﬂowered C. bipinnata; (J) yellow-ﬂoweField visits were carried out to study the species in situ and six of the
seven species were studied in the ﬁeld. During these visits, information
such as habitat, ﬂowering time and species associations were noted.
Voucher specimens from these trips are housed at NBG.
Red list assessments of the species within the C. coronopifolia group
were completed together with Ms Lize von Staden (Threatened Species
Programme, SANBI) following the IUCN Red List Categories and Criteria
procedure (IUCN, 2001).
3. Results and discussion
3.1. Vegetative morphology
Species in the C. coronopifolia group are generally annual herbs, with
an erect to decumbent habit (Fig. 1). Cotula myriophylloides is unique, in
that it is a completely aquatic herb that produces stems and leaveswhich
ﬂoat on the water surface (Fig. 1.A). The stems of C. myriophylloides dis-
play rooting at the nodes, a character it shares with C. coronopifolia
(Fig. 1.M). The stems of C. coronopifolia are distinguished from other spe-
cies as they are often thick and spongy, contrasting with non-spongy
herbaceous stems in the other species. The character that groups the spe-
cies in the C. coronopifolia group is the sheath, formed by the dilated base
of the leaf, which encircles the stem completely. The sheaths in northernver Lagoon (N. Helme); (B–D) C. eckloniana, note the ﬂat topped capitula and characteristic
al view (with andwithout ovary, note apical pouch) and side view (note tail-like extended
red C. bipinnata (K–L) C. pusilla; (M) C. coronopifolia, note the rooting at the nodes.
Fig. 2. Leaf variation in the Cotula coronopifolia group. (A) C. myriophylloides; (B) C. eckloniana; (C) C. vulgaris; (D) C. ﬁlifolia; (E) C. pusilla; (F) C. bipinnata; (G) C. coronopifolia, note that G3
illustrates the very divided leaves found in the Northern Cape populations. Vouchers: (A) Helme 5675 (NBG); (B) Barker 5788 (NBG); (C) Pappe 38780 (NBG); (D) Compton 9090 (NBG);
(E) Schlechter 1066 (NBG); (F)Walgate 492 (NBG); (G) Le Roux & Ramsey 315 (NBG). Scale: A–D = 5 mm; E–G3= 10 mm. Artist R.F. Powell.
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those in the southern populations often fully encircle the stem. Opposite
leaf arrangement is found in two of the species, C. eckloniana DC. and
C. myriophylloides (Fig. 1.A–D), with the remainder of the species having
alternate leaves. The leaves of C. myriophylloides are further distin-
guished as they are palmatisect (Fig. 2.A), whereas C. eckloniana has sim-
ple leaves (Fig. 2.B). Simple leaves are also found in C. ﬁlifolia Thunb.
(Fig. 2.C), C. vulgaris Levyns (Fig. 2.D) and sometimes in C. coronopifolia
(Fig. 2.G1). In the latter, leaf division can, however, vary from simple to
twice-pinnate, even on the same plant (Fig. 2.G2–G3). Cotula bipinnata
and C. pusilla Thunb. have regularly twice-divided leaves throughout the
plant (Fig. 2.E–F3), but this leaf division in C. pusilla is not always conspic-
uous in smaller plants.
3.2. Reproductive morphology
Bract shape is an important distinguishing character in the group,
with C. bipinnata, C. coronopifolia, C.myriophylloides and C. pusilla having
lanceolate to broadly elliptic bracts (Fig. 3.A, E–G). Cotula eckloniana,
C. ﬁlifolia and C. vulgaris have broadly ovate bracts that taper to an ob-
tuse apex (Fig. 3.C–D), with the apex of C. eckloniana forming a narrow
terminal appendage (Fig. 3.B). Cotula eckloniana is also distinct as it is
the only species where the bracts are consistently biseriate with typical
outer bracts and lanceolate (Fig. 3.B1), opaque inner bracts with a pitted
surface (Fig. 3.B2). The receptacle is ﬂat and all the ﬂorets pedicellate,
with the shape of the pedicels ranging from tubular in C. myriophylloides
to ovate in the other species. While the pedicels are usually apically at-
tached to the ﬂorets, in C. eckloniana they are diagnostically supro-
ventrally attached. All species in the C. coronopifolia group have disciform
outer ﬂorets which are female, with an absent corolla and naked style(Fig. 4). The disc ﬂorets are perfect and fertile, with a yellow or white
4-lobed corolla. The shape of the limb is cupuliform and the tube oblong
in the majority of the species (Fig. 4), although in C. vulgaris the limb is
campanulate and twice the width of the funnel-shaped tube (Fig. 4.C2).
Cotula eckloniana has an interesting adaptation as the corolla terminally
extends to form a broad tail on the outer face, forming a “butler's coat”
(Fig. 1.E and Fig. 4.B). The tail has a median wing on the dorsal side,
while the ventral side is apically pouched, to clasp the apex of the ovary.
While the disciform ovaries and fruit are always winged, with the excep-
tion of C. myriophylloides (Fig. 4.A1), those of the disc ﬂorets may be
marginally ribbed (C. bipinnata, C. coronopifolia, C. myriophylloides and
C. vulgaris) or marginally winged (C. eckloniana, C. ﬁlifolia and C. pusilla)
and this is one of the most important distinguishing characters (Fig. 4).
3.3. Conservation
The previous IUCN Red List assessments for the species were based
on the available herbaria material in the national collections of South
Africa. As a result, the occurrence data for almost all of the species suf-
fered many errors due to incorrect identiﬁcations and poor collections
for some species. Upon reassessment and with the reduction of two
species to synonymy, the previous Red List statuses for 67% of the spe-
cies within the Cotula coronopifolia group were found to be incorrectly
categorised with three species downgraded and one species upgraded.
Cotula bracteolata (previously assessed as Threatened) was reduced
into synonymy with the widespread C. coronopifolia and the previously
Vulnerable C. pedunculata included within C. eckloniana. In the latter
species, this expanded the area of occurrence, which together with the
addition of new population data uncovered in the ﬁeld, resulted in a re-
assessment for C. eckloniana from Endangered to Vulnerable. Several of
Fig. 3. Bract variation in the Cotula coronopifolia group. (A) C. myriophylloides;
(B) C. eckloniana, outer (B1) and inner (B2) bracts; (C) C. vulgaris; (D) C. ﬁlifolia;
(E) C. pusilla; (F) C. bipinnata; (G) C. coronopifolia. Vouchers: (A) Compton 15396 (NBG);
(B)Mucina & Jakubowsky 040606/12 (NBG); (C) Gubb 76 (NBG); (D) Helme 3483 (NBG);
(E) Jakubowsky 1/2007 (NBG); (F) Compton 11632 (NBG); (G) Oliver, Tölken & Venter
313 (NBG). Scale = 1 mm. Artist R.F. Powell.
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scuring the distribution data of the species. Suchwas the case in C. ﬁlifolia
and C. vulgaris, which previously had been confused with each other, as
well as in several cases with C. coronopifolia, C. eckloniana and C. pusilla.
As a result both of the aforementioned species were assessed as Critically
Rare but are now downgraded to Near Threatened and Least Concern, re-
spectively. Similarly, the identiﬁcation of C. bipinnata and C. pusilla had
been problematic with many collections of the white-ﬂowered southern
form of C. bipinnata incorrectly identiﬁed as C. pusilla. Both clariﬁcation
of the identities of these herbarium records and in situ studies of this
species have since demonstrated that C. pusilla is a highly-localised habi-
tat specialist and as a result it is upgraded from Near Threatened to
Vulnerable.
4. Key to the species of the Cotula coronopifolia group
1a Leaves opposite:
2a Leaves palmatisect; involucre 1-seriate; corolla not terminal-
ly tailed, and disciform fruit ribbed; ﬂoating aquatic ..........
......................................................................................................1. C. myriophylloides
2b Leaves entire or pinnate; involucre 2-seriate, inner slightlytransparent; corolla terminally tailed, disciform fruit broadly winged;
terrestrial............................................................................................2. C. eckloniana
1b Leaves alternate:
3a Bracts broadly ovate tapering to obtuse apices:
4a Disc ovaries and fruits marginally winged; corolla tube oblong,
limb ± width of tube.....................................................................3. C. ﬁlifolia
4b Disc ovaries and fruits marginally ribbed; corolla tube funnel shaped,
limb ± twice width of tube...........................................................4. C. vulgaris
3b Bracts lanceolate to broadly elliptic, apices obtuse, not tapering:
5a Disc ovaries and fruitsmarginallywinged,with dense terete hairs on
inner face..............................................................................................5. C. pusilla
5b Disc ovaries and fruits marginally ribbed, glabrous to glabrescent:
6a Leaf bases clasping stem (if bases sheathing, then ﬂorets white);
leaves regularly pinnate to bipinnate; stems herbaceous, erect or
branches spreading, not rooting at the nodes; disciform ﬂorets 0 to
14..............................................................................................................6. C. bipinnata
6b Leaf bases sheathing fully, ﬂorets yellow; leaves simple to apically
triﬁd (occasionally bipinnate); stems thick and spongy, branches
decumbent, rooting at the nodes; disciform ﬂorets 25 to 30.......
............................................................................................................7.C. coronopifolia5. Taxonomic treatment
1. Cotula myriophylloides Harv., in Hk., Icon. Pl. 4: 335 (1840), Harv., in
Harv. & Sond., Fl. Cap. 3: 179 (1865); Levyns, in Adamson & Salter, Fl.
Cap. Penins. 162 (1950); Goldblatt & Manning, Cape Pl.: 366 (2000);
Manning & Goldblatt, Pl. Gr. C.F.R.: 366 (2012). Type: South Africa.
Western Cape Province, Cape Town (3318): Greenpoint, in pools
(–CD), Harvey s.n. (TCD lecto. -image!, designated here; K-image!,
P-image!, isolecto.).
Floating aquatic annual herb. Stems 40–240 mm long, glabrous,
somewhat spongy, 1.5–2.5 mm in diameter. Leaves opposite, spread-
ing, palmatisect, 20–40 × 5.0–10 mm; base dilated, forming a prom-
inent sheath around the stem, sheath 2.0–3.0 mm long; lobes linear,
20–35 × 0.2–1 mm, ±terete, turgid, dark green, glabrous, apices
acute,margins entire. Capitula heterogamous, disciform, solitary, termi-
nal, pedunculate; peduncles glabrous, 20–40mm. Involucre hemispher-
ical to campaniform, 3.0–5.0 × 3.0–10 mm, 1-seriate, bracts broadly
ovate to broadly elliptic, 2.3–3.0 × 1.0–2.5 mm, glabrous, green, apex
andmargins narrowly scarious, three toﬁve veined, secondary venation
prominent. Receptacle ﬂat, epalate; pedicels tubiform, 0.3–0.6mm long,
decreasing in length centrifugally, attaching to ﬂoret apically. Disciform
ﬂorets female, 3 to 10, in single outer series; corolla absent; style
0.7–0.8 mm long; ovary marginally ribbed, glabrous on inner face;
2 apical appendages present. Disc ﬂorets bisexual, 25 to 40; corolla
1.5–2.0 mm long, yellow, funnel-shaped tube with basal swelling,
longitudinal resin canals present, limb slightly wider than tube, 4
lobed; lobes triangular, upright to spreading, dorsally tuburculate,
glandular; anthers 0.5–1.2 mm long (including apical appendages),
ecaudate, apical appendages ovate, acute; style terete with thick-
ened base; branches truncate, papillate apically–dorsally; ovary
marginally ribbed, glabrous. Cypselas heteromorphic; disciform
cypselas ovoid, ca. 1.5 × 0.6 mm, marginally ribbed, with two ovate
apical appendages, glabrous; disc cypselas not seen.
Diagnostic characters
The aquatic habit and ﬂoating stems of C. myriophylloides render this
species unmistakable. It shares the opposite leaves and broadly ovate
bracts with the terrestrial C. eckloniana (Fig. 3A–B), but can be further
distinguished by the uniseriate involucre, tubiform pedicels and the
marginally ribbed fruit (Fig. 4A) with prominent apical appendages
(involucre biseriate, pedicels ovate and fruit marginally winged in
C. eckloniana).
Fig. 4. Floret variation showing the disciform and disc ﬂoret of each species in the Cotula coronopifolia group. (A) C.myriophylloides: (A1) disciformﬂoret; (A2) discﬂoret; (B) C. eckloniana:
(B1) disciform ﬂoret, (B2) disc ﬂoret dorsal view, (B3) disc ﬂoret ventral viewwith ovary, (B4) disc ﬂoret ventral viewwithout ovary; (C) C. vulgaris: (C1) disciform ﬂoret, (C2) disc ﬂoret;
(D) C. ﬁlilfolia: (D1) disciform ﬂoret, (D2) disc ﬂoret; (E) C. pusilla: (E1) disciform ﬂoret, (E2) disc ﬂoret; (F) C. bipinnata: (F1) disciform ﬂoret, (F2) disc ﬂoret; (G) C. coronopifolia: (G1)
disciform ﬂoret, (G2) disc ﬂoret. Vouchers: (A) Compton 15396 (NBG); (B)Mucina & Jakubowsky 040606/12 (NBG); (C) Gubb 76 (NBG); (D) Helme 3483 (NBG); (E) Jakubowsky 1/2007
(NBG); (F) Compton 11632 (NBG); (G) Oliver, Tölken & Venter 313 (NBG). Scale = 1 mm. Artist R.F. Powell.
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Cotula myriophylloides occurs in shallow, slow ﬂowing coastal pools
or lagoons, often those with a relatively high salinity, and was once ap-
parently common on the Cape Peninsula (Fig. 5) where it is now extinct
(Helme, 2013). Only two isolated and recently discovered populations
are known to remain (viz. Bot River Lagoon and De Mond Nature Re-
serve Lagoon). A single collection of this species at Piesangs River near
Knysna suggests that additional possibly overlooked populations be-
tween Agulhas and Knysna may still remain. The status of CR B2ab(iii)
is retained (Powell et al., 2013a).
Additional specimens examined
South Africa. WESTERN CAPE: 3318 (Cape Town): Greenpoint (–CD),
Schlechter 9023 (PRE), Mac Owen 1170 (BOL). 3418 (Simonstown):
Noordhoek saltpan (–AB), Compton 15396 (NBG), Walner 66 (BOL);
Kommetjie efﬂuent (–AB),Wolley 3628 (BOL); Submerged in vlei near
Maitland (–DA), Stephens 18560 (BOL). 3419 (Caledon): Bot River lagoon,
1.3 km upstream from Klienmond, The Draay 563 (–AC), Helme 5675
(NBG). 3420 (Bredasdorp): 0.1 km south of Vogelgezang farmhouse,
west of road to De Mond Nature Reserve (–CA), Helme 5866 (NBG).
3423 (Knysna): Piesangs River, above road bridge (–AB), O'Callaghan
732b (NBG).2. Cotula eckloniana (DC.) Levyns, S. Afr. J. Bot. 7: 133 (1941); Levyns, in
Adamson & Salter, Fl. Cap. Penins. 162 (1950); Goldblatt & Manning,
Cape Pl.: 366 (2000); Manning & Goldblatt, Pl. Gr. C.F.R.: 366 (2012).
Otochlamys eckloniana DC., Prodr.: 77 (1838); Schltr., Bot. Jahr. 27: 208
(1899). Type: South Africa. Western Cape Province, Cape Town (3318)
Riet Valley (-DC), Nov 1805, Ecklon 1025 (G-DC, lecto. -image!, designat-
ed here).
Cotula pedunculata (Schltr.) Phillips, S. Afr. J. Bot. 16: 21 (1950), syn.
nov. Otochlamys pedunculata Schltr., Bot. Jahr. 27: 208 (1899); Goldblatt
& Manning, Cape Pl.: 366 (2000). Type: South Africa. Western Cape Prov-
ince, Clanwilliam (3218) Zuurfontein (-AB), 15 Aug 1896, Schlechter 8535,
(BOL, lecto.!, designated here; K-image!, isolecto.).
Spreading annual herb. Stems 40–200 mm, glabrous to sparsely
hairy, herbaceous, 1.5–2.0mmwide. Leaves opposite, slightly spreading,
entire 10–35 × 0.4–0.8 mm, base dilated, forming a prominent sheath
around stem, sheath 1.0–4.0 mm long; leaves linear, ± terete, leathery,
dark green, glabrous to hairy, apices acute, margins entire. Capitula
heterogamous, disciform, solitary, terminal, pedunculate, peduncles
glabrous to sparsely hairy, 6.0–10 mm. Involucre hemispherical,
3.0–6.0 × 5.0–10mm, 2-seriate, outer bracts ovate tapering to a narrow
terminal appendage with obtuse apex, 3.0–5.0 × 2.0–4.0 mm, glabrous,
green, apex and margin scarious, three-veined, secondary venation
Fig. 5. Known geographical distribution of Cotula myriophylloides.
Fig. 6. Known geographical distribution of Cotula eckloniana.
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slightly transparent, prominently pitted. Receptacle ﬂat, epalate; pedi-
cels 0.6 mm at anthesis, ovate, uniform throughout the head, disciform
pedicel attaching to ﬂoret apically, disc pedicel attaching to ﬂoret ﬂoret
supro-ventrally. Disciform ﬂorets female, ca. 5, in single outer series, co-
rolla absent, style 0.6 mm, ovary broadly marginally winged, inner face
glabrous. Disc ﬂorets bisexual, ca. 25 to 40, corolla 1.3 mm long, whitish
to yellow, narrowly oblong, corolla broadly tailed on outer face; tail ca.
1.5 × 1 mm, obovate, dorsal surface medially winged, ventral surface
apically pouched over ovary, longitudinal resin canals present, limb ±
twicewidth of tube, 4 lobed; lobes triangular, upright to spreading, dor-
sally tuburculate, not glandular; anthers 0.5–1.2 mm long (including
apical appendages), ecaudate, apical appendages ovate, acute; style
terete with thickened base; branches truncate, papillate apically-
dorsally; ovary narrowly marginally winged. Cypselas heteromorphic;
disciform cypselas ovoid, ca. 1.77 × 1.37 mm, broadly marginally
winged, wing ± twice width of ovary, base strongly cordate, inner
face glabrous to sparsely hairy; disc cypselas ovoid, ca. 1.3 × 0.4 mm,
narrowly laterally winged, wing⅛ of the ovary, glabrous.
Diagnostic characters
Cotula eckloniana is similar to C. ﬁlifolia in that it has ± terete, entire
leaves (Fig. 2.B–C) but is distinguished by the opposite leaves, biseriate
involucre and unique tailed corolla (Figs. 1.E and 4.B). The disciform
fruits of C. eckloniana are broadly winged and glabrous (wing narrower
and inner face of fruit with stout hairs in C. ﬁlifolia).
Distribution, ecology and conservation status
This species occurs in saline alluvium ﬂoodplains or salt pans from
Lamberts Bay along the west coast to Bredasdorp (Fig. 6) and often
co-occurs with the also vulnerable Oncosiphon africanum Källersjö.
More than 50% of its known habitat has already been transformed and
the remainder is threatened by rapid ongoing agricultural expansion.
This species is suspected to be locally extinct on the Cape Peninsula
but is easily overlooked and it is likely that further populations
within the Table Mountain National Park may yet be found. The
previous endangered status of this species is now downgraded to
VU B1ab(iii,v) + 2ab(iii,v) (Powell et al., 2013b) due to the conﬁr-
mation of at least eight extant populations.
Additional specimens examined
South Africa. WESTERN CAPE. 3218 (Clanwilliam): Berg River,
Velddrif (–CC), Hugo 2971; Magee, Powell & Boatwright 1028 (NBG);
West Coast, Sandveld, Road Velddrif to Piketberg, Tasaars Kuil Farm
253 at turnoff to Aurora (–CD), Mucina & Jakubowsky 040806/30
(NBG); Near Sauer (–DC), Barker 5788 (NBG); Berg River (–DC), Comp-
ton 9471 (NBG). 3318 (Cape Town): Langebaan, Schrywershoek, upper
salt marsh (–AA), O'Callaghan 7/4 (NBG); Darling areas, Theefonteinfarm, about 8 km south west of farm house (–AB), Boucher 3858
(NBG); West Coast, Yzerfontein, east of salt pan, Blombosch (–AC),
Mucina & Jakubowsky 040806/12 (NBG); Greenpoint (–CD), Zeyher
38771 (SAM), MacOwen 1769 (SAM), Schlechter s.n (BOL); Paarden
Eiland (–CD), Zeyher 619, Lewis 63 (SAM); Milnerton, along the coast (–
CD), Esterhuysen 30429a (BOL); Berg River (–DD), O'Callaghan 913
(NBG). 3418 (Simonstown): Silvermine (–AB), Zeyher s.n. (SAM);
Chapman's Bay (–AB), Lewis 95 (SAM). 3419 (Caledon): Uilkraal River,
south bank 20 cm below bridge (–CB), O'Callaghan 3/11/12 (NBG). 3420
(Bredasdorp):Brandfontein, Bredasdorp (–CA), Esterhuysen 19011 (BOL).3. Cotula ﬁlifolia Thunb., Fl. Cap. 695 (1823); Spreng., in Linn., Syst. Veg 3:
497 (1826); DC. Prodr. 77 (1838); Harv., in Harv. & Sond., Fl. Cap. 3: 179
(1865); Levyns, in Adamson & Salter, Fl. Cap. Penins. 162 (1950);
Goldblatt & Manning, Cape Pl.: 366 (2000); Manning & Goldblatt, Pl.
Gr. C.F.R.: 366 (2012). Type: South Africa. Western Cape, Cape Town
(3318): Zoutrivier (–CD), Thunberg s.n. sub THUNB-UPS 20219 (UPS,
lecto. -image!, designated here).
Upright annual herb. Stems 30–150 mm, glabrous, herbaceous,
0.5–1.5 mm wide. Leaves alternate, spreading, entire, sometimes
once-pinnate, 0.5–25.0 × 1.0–2.0 mm, base dilated, forming a prom-
inent sheath around the stem, sheath 1.0–3.0 mm long; lobes linear,
0.5–25 × 1.0–1.8 mm, ±terete, leathery, dark green, glabrous, apices
acute,margins entire. Capitula heterogamous, disciform, solitary, termi-
nal, pedunculate peduncle glabrous to sparsely hairy, 30.0–75.0 mm.
Involucrehemispherical, 3.0–6.0 × 4.0–6.0mm, 1-seriate, bracts broadly
ovate tapering to an obtuse apex, 2.0–5.0 × 2.0–4.0 mm, glabrous,
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venation prominent. Receptacle ﬂat, epaleate; pedicels linear, pedicels
0.4–2.0 mm at anthesis, uniform, attaching to ﬂoret apically. Disciform
ﬂorets female, ca. 6, in single outer series, corolla absent, style 0.2 mm,
ovary marginally winged, usually with stout ﬂat hairs on inner face.
Disc ﬂorets bisexual, ca. 20 to 40, corolla 0.95–1.1 mm long, yellow, ob-
long, tube not draped basally over ovary apex, longitudinal resin canals
present, limb slightlywider than tube, 4 lobed; lobes triangular, upright to
spreading, dorsally tuberculate, slightly glandular; anthers 0.5–1.2 mm
long (including apical appendages), ecaudate, apical appendages ovate,
acute; style terete with thickened base; branches truncate, papillate
apically–dorsally; ovary marginally winged, usually with stout ﬂat
hairs on inner face. Cypselas heteromorphic; disciform cypselas ovoid,
ca. 1.4×1.0mm,marginallywinged,wing½width of ovary, base cordate,
inner face usually with stout ﬂat hairs on inner face; disc cypselas ovoid,
ca. 1.6 × 0.9 mm, marginally winged, wing ⅓width of ovary, inner face
usually with stout ﬂat hairs.Diagnostic characters
Cotula ﬁlifolia has in the past often been confused with C. vulgaris,
with which it shares the usually entire leaves and broadly ovate bracts
(Fig. 2.C–D and Fig. 3.C–D). It is, however, readily distinguished by
the marginally winged disc ovaries (Fig. 4.D2) and fruit with stout
hairs (marginally ribbed and glabrous in C. vulgaris) and the smaller ob-
long disc ﬂorets with a limb that is only slightly wider than the tube
(campanulate and limb± twice aswide as tube in C. vulgaris). C. ﬁlifolia
is also generally smaller andmore slender and appears to ﬂower earlier
than C. vulgariswhere they co-occur.Fig. 7. Known geographical distribution of Cotula ﬁlifolia.Distribution, ecology and conservation status
Cotula ﬁlifolia is a widespread but localised habitat specialist, com-
mon on the Cape West Coast (Fig. 7). It is found in marshy areas,
damp places and freshwater pool margins, often with C. vulgaris.
Subpopulations on the Cape Peninsula have shown a great decline,
with many subpopulations now locally extinct as a result of habitat
loss to urban expansion. This species has been downgraded to
NT B2ab(ii,iii,iv,v) (Powell et al., 2013c), and is still threatened by
habitat loss due to coastal development, agricultural expansion
and alien invasive species.Additional specimens examined
South Africa. NORTHERN CAPE: 3017 (Hondeklipbaai):
Namaqualand, Hondeklipbaai (–AD), Mucina & Jakubowsky 040906/08
(NBG). WESTERN CAPE: 3217 (Vredenburg): Vredenburg, southern
edge of Paternoster, near Lizaseklip (–DD), Helme 3483 (NBG). 3218
(Clanwilliam): Berg River, Veldrif (–CC), Hugo 2972 (NBG), Magee,
Powell & Boatwright 1026 (NBG); ± 5 km S of St. Helena, pan just
west of Langeklip Farm (–CC), Helme 562 (NBG). 3318 (Cape Town):
Yzerfontein, Skaapeiland, Wanderpad (–AC), Mucina & Jakubowsky
040806/14 (NBG); Darling, Tiene Versveld Flower Reserve (–AD),
Mucina & Jakubowsky 040806/10 (NBG), Magee, Powell & Boatwright
1022 (NBG); Northern part of Paarden-eiland, small dune south of
mouth of Jakkals River (–CD), Tölken 80 (NBG). Paarden Island (–CD),
Salter 7444 (BOL); Pools around Cape Town (–CD), MacOwen 3097
(SAM); Salt River (–CD), Ecklon & Zeyher 838 (SAM); Green Point
(–CD), Ecklon & Zeyher 38779 (SAM). 3418 (Simonstown): Little
Lion's head (–AB), Stokoe 63990 (SAM); Chapman's Peak (–AB),
Esterhuysen 23969 (BOL); Kommetjie (–AB), Adamson 7309 (BOL).
3419 (Caledon): South Coast, Stanford, De Kelders (–CB),
Mucina 100906/07B (NBG); Overberg, Gansbaai, Uilkraalsmond
Estuary (–CB), Mucina 100906/10 (NBG); Uilkraals River, N bank of
river 1.5 km from bridge (–CB), O'Callaghan 6/8/14 (NBG). 3420
(Bredasdorp): Cape Agulhas (–CC), Salter 4821 (BOL).4. Cotula vulgaris Levyns, S. Afr. J. Bot. 7: 133 (1941); Levyns, in Adamson
& Salter, Fl. Cap. Penins. 162 (1950); Goldblatt &Manning, Cape Pl.: 366
(2000); Manning & Goldblatt, Pl. Gr. C.F.R.: 366 (2012). Cotula ﬁlifolia
Thunb. var. decumbens. Harv., in Harv. & Sond., Fl. Cap. 3: 179 (1865).
Type: [Western Cape] without precise locality, Cape of Good Hope
[Cap. Bonae Spae],Wallich s.n. (TCD, lecto. -image! designated here. K-
image! isolecto.). [Note: The specimen designated as holotype by
Levyns (1941), cannot be used as she was merely changing the rank of
Harvey's C. ﬁlifolia var. decumbens to species level and therefore the
type of this species must be selected from the original material cited
in the protologue. There is only one such Wallich collection housed in
Harvey's collection at TCD and this specimen is chosen here.]
Spreading, annual herb. Stems 50–350 mm, glabrous, herbaceous,
1.5–2.0 mm wide. Leaves alternate, spreading, entire, 5.0–40.0 ×
1.0–2.0 mm, base dilated, forming a prominent sheath around the
stem, sheath 1.0–5.0 mm long; leaves linear, ±terete, leathery, light
to dark green, glabrous, apices acute, margins entire. Capitula heter-
ogamous, disciform, solitary, terminal, pedunculate, peduncles gla-
brous to sparsely hairy, 8.0–35.0 mm. Involucre hemispherical,
1.0–5.0 × 3.0–9.0 mm, 1-seriate, bracts broadly ovate tapering to
an obtuse apex, 2.0–4.0 × 2.0–3.0 mm, glabrous, green, opaque,
apex and margins scarious, ﬁve to seven veined, secondary venation
prominent. Receptacle ﬂat, epaleate; infrequent basal swelling, disci-
form pedicels 0.6–1mmat anthesis, linear, uniform, attaching to ﬂorets
apically. Disciform ﬂorets female, ca. 6 to 10, in single outer series, corolla
absent, style 0.3 mm, ovary marginally winged, glabrous to hairy on
inner face. Disc ﬂorets bisexual, ca. 35 to 50, corolla 1.0–1.1 mm long,
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dinal resin canals present, limb ± twice width of tube, 4 lobed; lobes
triangular, upright to spreading, dorsally tuburculate, glandular; an-
thers 0.5–1.2 mm long (including apical appendages), ecaudate, apical
appendages ovate, acute; style terete with thickened base; branches
truncate, papillate apically–dorsally; ovary marginally ribbed, glabrous.
Cypselas heteromorphic; disciform cypselas ovoid, ca. 1.8 × 1.2 mm,
marginally winged, wing ½width of ovary, base cordate, inner face gla-
brous to sparsely hairy; disc cypselas ovoid, ca. 1.7× 0.8mm,marginally
ribbed, glabrous.
Diagnostic characters
Cotula vulgaris has often been mistaken for C. ﬁlifolia, especially
smaller individuals of the former. Both species share usually entire, lin-
ear leaves and broadly ovate bracts. C. vulgaris is, however, distin-
guished by the marginally ribbed and glabrous disc ovaries (Fig. 4.C2)
and fruit (marginally winged and with stout hairs in C. ﬁlifolia) and
the larger campanulate disc ﬂorets, with a limb that is ±twice the
width of the tube (smaller oblong disc ﬂorets in C. ﬁlifolia, with a limb
that is slightly wider than the tube). C. vulgaris is also generally larger
and more robust and seems to ﬂower later than C. ﬁlifolia in localities
where they co-occur.
Distribution, ecology and conservation status
Cotula vulgaris is awidespread species occurring fromHondeklip Bay
to the Cape Peninsula and eastwards to Uitenhage (Fig. 8). Despite the
extensive loss and degradation of habitat, this species is still common,
occurring in pools and damp places. It is, however, declining as a result
of ongoing habitat loss and degradation, primarily due to urban and ag-
ricultural expansion, coastal development and alien invasive species. Its
status has been downgraded to LC (Powell et al., 2013d) as the revision
has added an additional 27 localities to the distribution of this species,
contrasting to the three known localities in the previous assessment.
A taxon endemic to Australia and currently treated as a variety of
this species, viz. C. vulgaris var. australascia J.H.Willis (Willis, 1957), is
considered here rather to be a separate species. It shares the marginally
ribbed ovary and fruit with C. vulgaris but lacks the distinctly broad co-
rolla limb rather appearing like those of C. ﬁlifolia. However, as only a
single specimen of this taxon was examined during the course of this
study we refrain from making any such nomenclatural change until
more Australian material can be studied.
Additional specimens examined
South Africa. NORTHERN CAPE: 3017 (Hondeklipbaai): South side
of Hondeklipbaai (–AD), Pillans 18096 (BOL); Namaqualand, Groen
River mouth (–DC), Le Roux & Parsons, 93 (NBG). WESTERN CAPE:
3217 (Vredenburg): Vredenburg, Limestone hill N of Saldanha (–DD),
Goldblatt, Manning & Porter 13470 (NBG). 3218 (Clanwilliam):Fig. 8. Known geographical distribution of Cotula vulgaris.Verlorenvlei, ± 1 km south of road crossing vlei at estuary (–AD), Low
7667 (NBG); Rocher Pan Nature Reserve (–CB), Van Rooyen & Ramsey
98 (NBG); Aurora district, Farm “Drieheuwels” of Mr. J.H. Lambrechts
(–CB), Schneider s.n. (NBG); Salt marsh south east corner of Blind Lagoon,
Berg River (–CC), O'Callaghan 1170 (NBG); Near Sauer (–DC), Esterhuysen
30529 (BOL). 3318 (Cape Town): Yzerfontein, E of salt pan, Blombosch
(–AC),Mucina & Jakubowsky 040806/11 (NBG); Tienie Versveld (–AD),
Magee, Powell & Boatwright 1023 (NBG); N bank of Modder River, 500
m from mouth (–AD), O'Callaghan 1361 (NBG); Darling Flora Reserve
(–AD), Lewis 5044, Winkler 156 (NBG). Swamp, Mamre hills (–CB),
Compton 9824 (NBG); Robben Island (–CD), Walgate s.n., 461 (NBG),
Adamson s.n. (BOL); Green Point (–CD), Thode 5848, (NBG) Pappe
38780, MacOwen 1772 (SAM); Paarden Eiland (–CD), Linder 2162
(BOL), Levyns 5158 (BOL), Salter 7443 (BOL); Kenilworth (–CD), Bolus
4574 (NBG); Kenilworth Race Course (–CD), Esterhuysen 32331, s.n.
(BOL), Levyns 6775 (BOL); Camp Ground, Rondebosch (–CD), Levyns
6304 (BOL); Raapenberg, Mowbray (–CD), Guthrie 958 (BOL); Boland,
Stellenbosch, on road between Klipheuwel and Stellenbosch, SW of
Joostenberg (–DA), Mucina 261008/08 (NBG); Riverlands (–DA),
Esterhuysen 34652 (BOL). 3418 (Simonstown): Rondevlei swamp
(–AB), Compton 17533 (NBG); Noordhoek salt pan (–AB), Compton
15420 (NBG); Fish Hoek (–AB), Burchell s.n. (BOL); Kalk bay (–AB),
Mais 4574 (BOL); Isoetes Vlei (–BA), Gubb 76, Dultie 10584 (NBG);
Cape Flats, near German church (–BA), Pearson 42 (NBG); Zeekoe
Vlei (–BA), Purcell 98062 (SAM), Wilman 214 (BOL), Page s.n. (BOL);
Harmony Flats behind Gants Factory Site (–BB), Boucher 6895 (NBG);
Paardevlei (–BB), Compton 17558 (BOL). 3419 (Caledon): Betty's Bay,
Rooisand Nature Reserve (–AC), Ebrahim CR 3922 (NBG); Overberg,
Fisherhaven, Sundown bay near Botrivier Lagoon (–AC),Mucina 311206/
02 (NBG); Stanford Lagoon edge (–AD), Compton 19933 (NBG);
Verdwaalkloof (–BA), Taylor 3740 (NBG); Die Poort (–BB), Levyns
4448 (BOL); Napier (–BD), Compton 9196 (NBG); Frikkies Bay (–CB),
Compton 22138 (NBG); South Coast, Stanford, De Kelders (–CB),Mucina
100906/07A (NBG); South West Cape, Soutpan near turnoff to
Springfontein on road to Brandfontein (–DB), Euston–Brown 23/1
(NBG); In profusion on western edge of Voëlvlei (–DB), Paterson–Jones
539 (NBG); On side of L'Agluhas/Elim road near the farm Soutbos
(–DB), Paterson–Jones 429 (NBG); Agulhas Plain, road between
Bosheuwel and Wiesdrif (–DB), Mucina 141006/19 (NBG); In swamp
on Elim ﬂats (–DD), Compton 9090 (NBG). 3420 (Bredasdorp): De
Hoop, Potberg Nature Reserve (–BC), Burgers 1396 (NBG), Mucina
21006/16, 131007/03 (NBG), Mucina &Gasperi 131007/06 (NBG); De
Hoop, Potberg on farm Elandspad on road to Witwater (–BC), Van Wyk
1880 (NBG); Rietfontein (–CA), Esterhuysen 36015 (BOL). Brandfontein
(–CA), Esterhuysen 19046 (BOL). 3421 (Riversdale): Stilbaai ridge below
reservoir (–AD), Bohnen 4252 (NBG). EASTERN CAPE: 3325 (Port
Elizabeth): Uitenhage (–CD), Wolley 1544 (BOL). Precise locality
unknown. Ecklon & Zeyher 190, 297 (SAM).
5. Cotula pusilla Thunb., Fl. Cap. 695 (1823); DC., Prodr. 78 (1838);
Spreng., in Linn., Syst. Veg 3: 498 (1826); Harv., Harv. & Sond., Fl. Cap.
3: 178 (1865); Levyns, in Adamson & Salter, Fl. Cap. Penins. 162
(1950); Goldblatt & Manning, Cape Pl.: 366 (2000); Manning &
Goldblatt, Pl. Gr. C.F.R. 366 (2012). Type: South Africa. Western Cape,
(3318) ‘Swartlandiae’ Thunberg s.n. sub THUNB-UPS 20225 (UPS, lecto.
image,!, designated here).
Upright, annual herb. Stems 5–15 mm, glabrous, herbaceous,
0.5–1.5 mm wide. Leaves alternate, spreading, ±terete, entire, once-
pinnate or twice-pinnate, 6.0–35 × 2.0–6.0 mm; base dilated, forming a
prominent sheath around the stem, sheath 1.0–4.0mm long; lobes linear
to ovate, 0.3–2.0 × 0.1–2.0 mm, ﬂat, leathery, light to dark green, densely
to sparsely hairy, apices acute, margins entire. Capitula heterogamous,
disciform, solitary, terminal, pedunculate, peduncles glabrous to sparsely
hairy, 5.0–15.0 mm. Involucre hemispherical, 2.0–6.0 × 3.0–9.0 mm,
1-seriate, bracts broadly elliptic, 2.0–4.0 × 1.0–2.0 mm, glabrous,
purplish, opaque, apex and margins scarious, distinctly three veined,
Fig. 9. Known geographical distribution of Cotula pusilla.
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linear, 0.15–1.0 mm at anthesis, uniform, pedicel attaching to ﬂoret
apically. Disciform ﬂorets female, ca.4 to 6, in single outer series, corolla
absent, style 0.45–0.6 mm, ovary marginally winged, with dense terete
hairs on inner face. Disc ﬂorets bisexual, ca. 20 to 40, corolla 1.2–1.5 mm
long, whitish, oblong, tube draped basally over ovary apex, longitudinal
resin canals sometimes present, limb samewidth as tube, 4 lobed; lobes
triangular, upright to spreading, dorsally tuburculate, glandular; an-
thers 0.5–1.2 mm long (including apical appendages), ecaudate, apical
appendages ovate, acute; style terete with thickened base; branches
truncate, papillate apically-dorsally; ovary marginally winged, dense
terete hairs on inner face. Cypselas heteromorphic; disciform cypselas
ovoid, ca. 1.7 × 1.4 mm, marginally winged, ±equal to width of ovary,
base cordate, inner face with dense terete hairs; disc cypselas ovoid,
ca. 1.2 × 0.6, marginally winged, wing width equal to ovary, with
dense terete hairs.
Diagnostic characters
Cotula pusillamay be readily confused with the southern popu-
lations of C. bipinnata with which it shares the white ﬂorets
(Fig. 1.I and K), but can be distinguished by the broadly elliptic
bracts (oblong in C. bipinnata), the marginally winged disc ovaries and
the dense terete hairs on the inner face (Fig. 4.E) of both the disciform
and disc ovaries (marginally ribbed and glabrous in C. bipinnata).
Distribution, ecology and conservation status
Cotula pusilla is a widespread but localised habitat specialist occur-
ring from Clanwilliam along the West Coast to the Cape Flats and Cale-
don (Fig. 9). It is found on the margins of seasonal saline pools in sandy
coastal areas and as a result of agricultural expansion, the remaining
subpopulations are largely conﬁned to isolated fragments among crop
ﬁelds. The conservation status of the species has been upgraded to VU
B2ab(i,ii,iii,iv,v) and it is threatened by further habitat loss due to agri-
cultural and urban expansion (Powell et al., 2013e).
Additional specimens examined
South Africa. WESTERN CAPE: 3217 (Vredenburg): West Coast,
Vredenburg, at road to Jacobsbaai (–DD), Mucina & Jakubowsky
040806/21 (NBG). 3218 (Clanwilliam): Zeekoei Vlei (–BA), Schlechter
8582 (BOL); West Coast, Sandveld, road Velddrif to Piketberg, Tasaars
Kuil Farm (–CD),Mucina & Jakubowsky 040806/31 (NBG). 3318 (Cape
Town): West Coast, Darling, road between Malmesbury and Darling,
nearWylands (–AD),Mucina & Jakubowsky 040806/04A (NBG); Porter-
ville (–BB), Schlechter 4883 (BOL); Green Point, Cape Town (–CD), Thode
585 (NBG), Ecklon & Zeyher 38779 (SAM); Claremont (–CD), Schlechter
1066 (BOL); Three Anchor Bay (–CD);Wolley 7253 (BOL), Robben Island
(–CD), R.S.A. s.n. (BOL); Intaka Island (–CD), Magee & Powell 1029
(NBG). 3321 (Ladismith): Muiskraal (–CC), Bolus 11320 (BOL). 3419
(Caledon): Caledon, 1 km South of Caledon, just east of riﬂe range and
cemetery (–AB), Helme 2332 (NBG); Overberg region, Fairﬁeld farm,
stop 3 (–BD),Walton 462 (NBG).
6. Cotula bipinnata Thunb., Fl. Cap.: 694 (1823); Spreng. in Linn., Syst.
Veg 3: 499 (1826); Harv. in Harv. & Sond., Fl Cap. 3: 179 (1865); Levyns
in Adamson & Salter, Fl. Cap. Penins.: 161 (1950); Goldblatt & Manning,
Cape Pl.: 366 (2000); Manning & Goldblatt, Pl. Gr. C.F.R. 366 (2012).
Type: South Africa. Western Cape, Clanwilliam (3218) Swartland,
Piketberg, Verloeren valley (–DD) Thunberg s.n. sub THUNB-UPS 20214
(UPS, lecto. - image!, designated here).
Cotula oxydonta DC., Prodr.: 78 (1838). Type: South Africa. Western
Cape, Cape Town (3318): Paarl (–DB), 1835, Drège 5827 (sheet
G00455517, G-DC, lecto. - image!; TUB!, - image!, isolecto., designated
here).
Cotula oxydonta var. major DC., Prodr.: 78 (1838), syn. nov. Type:
South Africa. Northern Cape, Gariep, 1835, Drège 2865 (sheetG00455516, G-DC, lecto. image!, sheet G00386486, G-DC, image!
isolecto., designated here).
Upright annual herb. Stems 20–300 mm, sparsely hairy, herbaceous,
sometime spongy, 0.5–5.0mmwide. Leaves alternate, spreading, consis-
tently twice-pinnate, 8.0–80.0 × 2.0–15.0 mm, base dilated, clasping
(northern populations) to prominently sheathing around the stem
(often in southern populations), sheath 0.5–4.0 mm long; lobes
3.0–6.0 × 0.5–2.5 mm, leathery, light green, sparsely hairy to densely
hairy, apices acute, margins entire. Capitula heterogamous, disciform,
solitary, terminal, pedunculate, peduncle hairy, 5.0–25.0 mm. Involucre
hemispherical, 2.0–6.0 × 3.0–7.0 mm, 1-seriate, sometimes 2-seriate,
bracts lanceolate, 2.0–6.0 × 1.0–2.0 mm, glabrous, green to purplish,
opaque, apex and margins scarious, distinctly three veined, secondary
venation obscure. Receptacle ﬂat, epaleate; pedicels linear, 0.3–1.0 mm
at anthesis, uniform, attaching to ﬂoret apically. Disciform ﬂorets female,
ca. 1 to 14, sometimes absent in head, in single outer series, corolla
absent, style 0.2–0.4mm, ovarymarginallywinged, glabrous to sparsely
hairy on inner face.Disc ﬂorets bisexual, ca. 30 to 45, corolla 0.9–1.3mm
long, yellow to whitish, oblong, tube draped basally over ovary apex,
resin canals not present, limb slightly wider than tube, 4 lobed; lobes
triangular, upright to spreading, dorsally tuberculate, not glandular, an-
thers 0.5–1.2 mm long (including apical appendages), ecaudate, apical
appendages ovate, acute; style terete with thickened base; branches
truncate, papillate apically–dorsally; ovary marginally ribbed. Cypselas
heteromorphic; disciform cypselas ovoid, ca. 1.1 × 0.7 mm, marginally
winged, wingwidth½ of the ovary, base slightly cordate, inner face gla-
brous to sparsely hairy; disc cypselas ovoid, ca. 1.4× 0.5mm,marginally
ribbed, glabrous.
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The white-ﬂowered southern populations of C. bipinnata have often
been incorrectly identiﬁed as C. pusilla (Fig. 4.I and K), but can be distin-
guished by the lanceolate bracts (broadly elliptic in C. pusilla) and the
glabrous, marginally ribbed (Fig. 4.F) disc ovaries (winged with
dense terete hairs on inner face in C. pusilla). Cotula bipinnata may
also be confused with C. coronopifolia, particularly in the Northern
Cape where the leaves of the latter may be very pinnately divided
(Fig. 2.G3). However, C. bipinnata is distinguished by clasping leaf
bases (often sheathing in the southern populations), herbaceous
stems with erect or spreading branches, regularly pinnate or bipin-
nate leaves (Fig. 4.F) and fewer disciform ﬂorets (0 to 14, 25–50 in
C. coronopifolia).Distribution, ecology and conservation status
Populations of C. bipinnata are found on the margins of seasonal
pools and streams from Namaqualand to Malmesbury and Wellington
(Fig. 10). Populations in the Northern Cape are largely yellow-
ﬂowered, while those in theWestern Cape are white-ﬂowered. Howev-
er, no other clearly discontinuous characters can be found and a few
cream-ﬂowered individuals were found around Nieuwoudtville in the
Northern Cape. Similar ﬂoret colour variation is also found in Hippia
pilosa Druce and Cotula turbinata L. The conservation status of the spe-
cies remains unchanged and it is listed as LC (Powell and von Staden,
2013) with only the southern populations threatened by habitat loss
as a result of urban and agricultural expansion.Fig. 10. Known geographical distribution of Cotula bipinnata.Additional specimens examined
South Africa. NORTHERN CAPE: 3017 (Hondeklipbaai): Port Nolloth,
P.E. Schoeman Rylyn towards McDougalls Bay (–AC), Mucina & Santos
Guerra 7256/4 (NBG): Kamieskroon, yard of Succulent Karoo Research
Centre (–BB), Jakubowsky 040906/19 (NBG): Road to Skilpad, at the
river (–BB),Mucina 010906/07 (NBG): Kamieskroon, FarmWolvepoort,
near Skilpad (–BB), Jakubowsky & Mucina 010906/22 (NBG): 10 km NE
of Kotzerus, east of Langekloof farm (–DD), Helme 7333 (NBG);
Klipfontein (–DD), Bolus 1189 (NBG). 3018 (Kamiesberg):Namaqualand,
Kamieskroon, Kamiesberg Pass, on plateau top (–AA), Jakubowsky
140907/02 (NBG); Namaqualand, around campsite between Bloudraai
and Witwater (–AC), Le Roux & Ramsey 782 (NBG). WESTERN
CAPE: 3117 (Lepelfontein): Toringberg, 27 km West of Bitterfontein,
Louisfontein 44, Pan, NE of de Toren (–BB), Helme 6353 (NBG). 3118
(Vanrynsdorp): On Hoogstaan Farm on road to Moedverloor (–AD),
Boatwright & Manning, 677 (NBG); Namaqualand, Knersvlakte,
Vanrhynsdorp, on road to Gifberg (–DA), Mucina 290706/06 (NBG);
Vanrhynsdorp, 1 km along road to Gifberg from N7 (–DA), Manning
2779 (NBG); North of Vanrhynsdorp (–DA), Maguire 282 (NBG):
Knersvlakte, Vanrhynsdorp, on road to Gifberg (–DA),Mucina 290706/
06 (NBG). 3119 (Calvinia): Brandkop, N of Nieuwoudtville (–AA),
Barker 6483 (NBG); Nieuwoudtville Flower Reserve (–AC), Snijman
2335, Mucina 7261/1, Mucina & Jakubowsky 130907/04 (NBG);
Nieuwoudtville, Oorlogskloof Nature Reserve (–AC), Pretorius 175
(NBG); Nieuwoudtville, Wilheminasrivier Farm (–AC), Mucina 120907/
18 (NBG); Hantam, Nieuwoudtville, road between Nieuwoudtville and
Calvinia (–AC), Mucina 120907/10 (NBG); Hantam, Nieuwoudtville,
Leeuwriet Farm, (–AC), Jakubowsky&Mucina 120907/11 (NBG); Ekerdam
(–BD), Taylor 2662 (NBG); Lokenburg (–CA),Compton 11542 (NBG);West
coast, Aurora, Klipfontein Farm 183, NE of Utopia at the road Aurora–
Piketberg (–CB),Mucina & Steffan 270307/22 (NBG). 3217 (Vredenburg):
Witklip (–DD), Compton 15909 (NBG). 3218 (Clanwilliam): Pools, near
Piketberg (–DD), Manning 2645 (NBG), Levyns 10177 (BOL). 3318
(Cape Town): Langebaan distrik, Postberg Reserve, suid van die
Oude Post, se poshuis (–AA), Craven 86 (NBG); West coast, Hopeﬁeld,
road Malmesbury–Hopeﬁeld, Enkelvlei Boedery at turnoff to farm
(–AB), Mucina & Jakubowsky 150807/03 (NBG); Hopeﬁeld (–AB),
Bachman 184 (BOL); Boland, S of Gouda, at road to Wellington (–BD),
Jakubowsky & Mucina 210906/52 (NBG); Robben Island (–CD),Walgate
492, 627 (NBG); Milnerton (–CD), Compton 13423 (NBG); Green Point
(–CD), Pappe 38781 (SAM); West end of excavation Klipheuwel farm,
North of Durbanville (–DA), Van Zyl 3168 (NBG); Near van Schoorsdrif,
poolmargin (–DA), Compton 20051 (NBG); Near van Schoorsdrif, beside
pool (–DA), Compton 20052 (NBG); Northern end of Paarl (–DB),
Esterhuysen 6138 (BOL); Klapmuts (–DD), Esterhuysen 20434 (BOL).
3319 (Worcester): Tulbagh (–AC), Hutchinson 382 (NBG); Tulbagh
(–AC), Bolus s.n. (NBG); Roman River (–AC), Compton 11670 (NBG);
Ceres, Warm Bokkeveld, Farm Wingerd S of Waboomberg (–AD),
Jakubowsky & Mucina 210906/57 (NBG); Wellington (–CA), Compton
11632 (NBG); Karoo Garden Veld (–CB), Dobay 38 (NBG). Precise
locality unknown Clanwilliam, Schlechter 5065 (NBG); Between
Nieuwoutdville and Garies. Levyns 6972 (BOL).7. Cotula coronopifolia L., Sp. Pl.: 892 (1753); DC., Prodr. 78 (1838);
Thunb., Fl. Cap. 695 (1823); Spreng. in Linn., Syst. Veg 3: 497 (1826);
Harv. in Harv. & Sond., Fl. Cap. 3: 178 (1865); Levyns in Adamson& Salter,
Fl. Cap. Penins. 161 (1950); Goldblatt & Manning, Cape Pl.: 366 (2000);
Manning & Goldblatt, Pl. Gr. C.F.R.: 366 (2012). Lancasia coronopifolia (L.)
Rydb., North Amer. Flora 34: 286 (1916). Type: South Africa. Habitat in
‘Aethopia nunc. In Frisiae in undatis prope Emdon Moehrigio reste’, RCN
6459, Herb. Linn. No. 1014.13 (LINN, lecto. designated by Dillon (1981)).
Cotula montevidensis Spreng. in Linn,. Syst. Veg 3: 497 (1826). Type:
Uruguay. Monte Video (P, lecto. -image!, designated here).
Cotula bracteolata E.Mey ex DC., Prodr. 78 (1838); Harv. in Harv. &
Sond., Fl. Cap. 3: 179 (1865), syn. nov. Type: South Africa. Western
Fig. 11. Known geographical distribution of Cotula coronopifolia.
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Cotula integrifolia Burch. Trav. S. Africa. (1822), syn. nov. Type: with-
out precise locality, 14 Jan 1811, Burchell 515 (K, lecto. -image!, desig-
nated here).
Spreading perennial or annual herb. Stems 20–300 mm decumbent,
glabrous, spongy, 3.0–6.0 mm in diameter. Leaves alternate, spreading,
entire to apically triﬁd or sometimes regularly pinnate to bi-pinnate
(Namaqualand populations), 4.0–55.0 × 6–18 mm; base dilated, forming
a prominent sheath around the stem, sheath 4.0–6.0 mm long; lobes
2.5–45.0 × 1.0–5.0 mm, ﬂat, turgid, light to dark green, sometimes
purplish, glabrous, apices obtuse, margin entire to irregularly serrate.
Capitula heterogamous, disciform, solitary, terminal, pedunculate,
peduncle glabrous to sparsely hairy, 3.0–70.0mm. Involucre hemispher-
ical, 4.0–6.0 × 5.0–10.0 mm, 1-seriate, sometimes 2-seriate; bracts ob-
long to lanceolate, 3.5–5.0 × 1.0–1.5 mm, glabrous, green to yellowish
brown, opaque, apex and margins scarious, one to three veined, sec-
ondary venation obscure. Receptacle ﬂat, epaleate; pedicels linear,
0.4–1.2 mm at anthesis, uniform, attaching to ﬂoret apically. Disciform
ﬂorets female, 25 to 30, in single outer series, corolla absent, style
0.25–0.3 mm, ovary marginally winged, glabrous to sparsely hairy on
inner face. Disc ﬂorets bisexual, ca. 35 to 50, corolla 1.4–1.8 mm long,
yellow, oblong, tube draped basally over ovary apex, longitudinal
resin canals sometimes present, limb slightly wider than tube, 4
lobed; lobes triangular, upright to spreading, dorsally tuburculate, not
glandular; anthers 0.5–1.2 mm long (including apical appendages),
ecaudate, apical appendages ovate, acute; style terete with thickened
base; branches truncate, papillate apically–dorsally; ovary margin-
ally ribbed. Cypselas heteromorphic; disciform cypselas ovoid, ca.
1.2 × 0.9 mm, marginally winged, wings ± equal to width of ovary,
base cordate, inner face glabrous to sparsely hairy; disc cypselas
ovoid, ca. 1.5 × 0.5 mm, marginally ribbed, glabrous.
Diagnostic characters
Cotula coronopifolia is easily distinguished from the other species,
but some specimens from the Northern Cape with bipinnate leaves
(Fig. 4.G3) may be confused with C. bipinnata. Cotula coronopifolia
is, however, distinguished by the sheathing leaf bases, spongy
stems, decumbent habit with rooting at the nodes (Fig. 1.M), and
greater number of disciform ﬂorets (25–30) (leaf bases clasping,
stems herbaceous, erect with spreading branches and fewer disci-
form ﬂorets (1–14) in C. bipinnata). Cotula coronopifolia is also gener-
ally more aquatic and is found submerged in water whereas
C. bipinnata occurs along the margins of seasonal pools.
Distribution, ecology and conservation status
C. coronopifolia is widespread in the Northern, Western and Eastern
Cape, with isolated populations in Gauteng thatmay be naturalised (Fig.
11). This species has also become naturalised globally, recorded also in
North America, South America and Australia (Cronquist, 1963; Cooke,
1986). It prefers the margins of freshwater or saline pools where it
grows in clumps. However, smaller individuals are known to occur in
waterlogged soils. This species is listed as LC.
Additional specimens examined
Namibia. 2214 (Swakopmund): Swakop Estuary (–DA), Ward,
Koeberg & Erb 9900 (PRE). 2816 (Oranjemund): Namaqualand,
Richtersveld, at dam next to Kubus (–BD), Le Roux 3069 (NBG);
Kubus (–BD), Hall 597 (NBG); Kubus, Richtersveld (–BD), Pillans
5415 (BOL); Alexander Bay, Orange River mouth estuary (–CB), Le
Roux &Ramsey 206 (NBG); South bank of Orange River, 1 km from
coast (–CB), O'Callaghan, Van Wyk & Morley 50 (NBG); Orange river
estuary (–CB), Ward 12591 (PRE); Pink Pan (–CD), Ward 12280
(PRE). Swarwater, Richtersveld (–DD), Herre 188060 (NBG). 2818
(Warmbad): Nouroep, Great Bushmanland (–DC), Schlechter 30
(BOL).South Africa. GAUTENG: 2628 (Johannesburg): Leeupan (–AB),
Allan 191 (PRE); Alberton Vlei (–AC), Dlomovio 127995 (PRE); Kliprivier
(–BB), Dlomovio 127963 (PRE); Springs/Nigel (–BC), Van Eeden 35
(PRE). NORTHERN CAPE: 2817: (Vioolsdrif): Vioolsdrif, Richtersveld
National Park, Paradyskloof (–AC),Williamson 5742 (NBG); Large kloof
on north side of Lelieshoek (–AC), Oliver, Tölken & Venter 313 (NBG);
Lekkersing, Richtersveld (–CC), Schleiben 11479 (NBG). 2917
(Springbok): Steinkopf (–BA), Van Wyk 6163 (PRE); Namaqualand,
N of Springbok, Bulletrap (–BC), Jakubowsky&Mucina 020906/17 (NBG);
Komaggas, Namaqualand (–CD),Maguire 401 (NBG); Namaqua National
Park (–CD), Steyn 1382 (PRE); Namaqualand, Spektakelberg Pass,
Tierhaak (–DA), Mucina 090905/14 (NBG); Bloustasie (–DB), Compton
17228 (NBG); 20 km N of Steinkopf, on road to ‘Vioolsdrif’ (–DB), Botha
3010 (PRE); Springbok (–DB), Pienaar 1175 (PRE); Six miles north of
Concordia (–DB), Lewis 3049 (SAM); Namaqualand (–DB), Rosch & le
Roux 766 (PRE); Bottom of Wildepaardehoek Pass at Buffelsriver (–DC),
Van Jaarsveld 1395 (NBG); Ybeep River, 35 km SSE of Little Rock Caravan
Park on Droëdap Road (–DD), Thompson & le Roux 22 (NBG). 2918
(Gamoep): Geogap Nature Reserve (–AC), Van Rooyen 2944 (PRE);
Springbok, GoegapNature Reserve, Tierkloof (–CA),Mucina, SantosGuerra
7221/2 (NBG); Between Gameop and Aggenys, south of Springbok (–DC),
Koekemoer 2025A (PRE). 3017 (Hondeklipbaai): Namaqualand, Farm
Koingaas 475 on road from Hondeklipbaai to Koingaas (–AB), Le Roux
346 (NBG); Namaqualand, road of Hondeklipbaai to Wallekraal (–AD),
Mucina & Jakubowsky 040906/17 (NBG); On Hill east of Hondeklipbaai
(–AD), Pillans 18095 (BOL); Kamieskroon (–BB), Compton 11391, 11396
(NBG); Namaqualand, Kamieskroon, Arakoop farm (–BB), Le Roux &
Mucina s.n. (PRE); Namaqualand, Kamieskroon, at road to Skilpad,
Haasrivier (–BB),Mucina & Jakubowsky 010906/03 (NBG); Namaqualand,
Kamieskroon, at road to Skilpad, at the river (–BB),Mucina & Jakubowsky
010906/09 (NBG); Namaqualand, Kamieskroon, Ellenboogfontein Farm
(–BB), Jakubowsky 130907/30 (NBG); Bowesdorp, Kamieskroon (–BB),
Matthews 30741 (BOL); Horeesriver, Namaqualand (–BC), Pillans 18097
(BOL); Klipfontein (–BD), Bolus 6539, 1189 (BOL); Groen River mouth
(–DC), Le Roux & Ramsey 315 (NBG). 3018 (Kamiesberg): Kamiesberg
Mountains, Farm Damsland (–AC), Snijman 2199 (NBG); Khamiesberg
Plateau, Namaqualand (–AC), Pearson 6238 (NBG), 3235 (BOL);
Namaqualand, Farm Kootjiesfontein 414 (–AD), Le Roux 4324
(NBG). 3019 (Loeriesfontein): 34 km north of Loeriesfontein (–CD),
Crosby 827A (PRE). 3022 (Carnavon): Carnovon (–CC), Acocks 14361
(PRE). 3023 (Britstown): Alicedale (–AD), Bruden 308 (PRE). 3025
(Colesburg): Middelberg (–CB), Theron 33 (PRE). Drooge River,
Middelberg (–CB), Gill 164 (PRE). 3119 (Calvinia): Leipoldtville (–AB),
Oberdieck 464 (PRE); ± 12 km NW of Nieuwoudtville (–AC), Helme
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Calvinia (–AD), Koekemoer 2718A (PRE); Bloukransberge E of escarpment
on farm ‘Kneu’ (–BD), Thompson 2510 (NBG); Hantam Mountain (–BD),
Germishuizen 4031 (PRE). Farm ‘Papkuisfontein’ SE of Nieuwoudtville
(–CA), Snijman 902 (NBG). 3121 (Fraserburg): Grootfontein farm
(–AA), Germishuizen 6514 (PRE); Bamburgers Hoogte (–DC), Hugo
266 (NBG). 3122 (Loxton): “Blaauspits”, ± 40 km West of Victoria
West (–BC),Hugo 316 (NBG). 3123 (VictoriaWest): Below reservoir,
Victoria West (–AC), Smith 2398 (PRE). 3220 (Williston): Roggeveld,
Soekop, Rooipunt (–AA), Rösch 692, Van der Merwe HR 692 (NBG);
Roggeveld, Soekop, old Soekop ruins (–AA), Rösch 199 (NBG); Sutherland
(–AC), Van Breda 2622 (PRE); Kruisrivier, 17 miles East of Sutherland
(–BD), Hugo 244 (NBG); Roggeveld Escarpment, Farm Erf 1 (–BC),
Cloete & Haselau 51 (NBG); Farm ‘De Plaat’ Blikhuis River, Gaansbaai
to Struisbaai (–DD), Fellingham 1408 (NBG). WESTERN CAPE: 3118
(Vanryhnsdorp): Bitterfontein (–AB), Bond 1092 (NBG); Luiperskop
211 (–BC), Schmiedel 116887 (NBG). 3217 (Vredenburg): Jacobsbaai,
3 km south and 40 km from the sea (–DD), Claassens & Claassens, CR
3987 (NBG); Middelpos farm, Saldanah (–DD), Boucher 6012 (PRE).
3218 (Clanwilliam): on hillside overlooking Lambert's Bay (–AB),
Leach 16213 (NBG); Elandsbay, Verloerenvlei, Grootdrif Farm (–AD),
Bean 9351 (BOL); Past Sandberg on road to Witels kloof (–BC), Hugo
674 (NBG); Langvlei (–BC), Maguire 423 (NBG); Berg River, south
bank of Berg River, ± 700 m below Carolinus Bridge (–CC), O'Callaghan
1481 (NBG); Die Mond, Berg River (–CC),O'Callaghan 1474 (NBG); Berg
River, 400m above Carinus Bridge (–CC), O'Callaghan 1493 (NBG); Berg
River, eastern bank 4.3 km below Carinus Bridge (–CC), O'Callaghan
1486 (NBG); West Coast, Veldrif, Berg River estuary, at bridge of Berg
River (–CC), Steffen & Köcke 190406/14 (NBG); Berg River ﬂats between
Kersefontein and Berg River station (–CD), Boucher 2856 (NBG); Berg
River (–CD), Magee, Powell & Boatwright 1027 (NBG); Near Sauer
(–DC), Compton 5781 (NBG); The Pools, Piketberg (–DD), Compton
6883 (NBG); Berg River at N7 (–DD), Watson & Panero 94–26
(NBG). 3219 (Wuppertal): Cederberg (–CA), Van Rooyen, Steyn &
de Villiers 666 (NBG); Citrusdal (–CA), Compton 16157 (NBG);
Skoongesig Ceres, Koue–bokkeveld (–CC), Hanekom 1030 (NBG);
Houdenbeck river dam system on Excelsior farm (–CD), Hugo 2275
(NBG); Knolfontein, Swartruggens, 60 km NE of Ceres (–DC), Jardine &
Jardine 670, 991, Jardine 1632 (NBG). 3221 (Merweville): Fisanterivier,
40 km east of Sutherland (–AC), Moffet 3764 (NBG); Aarfontein farm
between Sutherland and Fraserburg. (–AD), Moffet 3694 (NBG); Bok
se plaas, c60 km S of Fraserburg (–BA),Moffet & Steensma 4020 (BOL);
Layton (–BB), Shearing 1069, 238, 602 (PRE). 3222 (Beaufort West):
Courlandskloof (–BB), Pearson 2038 (SAM). 3317 (Saldanha): Dassen
Island, Saldanha (–BB), Brooke 15, 16 (BOL). 3318 (Cape Town): Cape
Flats Nature Reserve (–AB), Low 748 (NBG), Andrea 58407 (SAM);
Darling Flora Reserve (–AD), Lewis 5043, Winkler 155 (NBG); Darling
(–AD), Bocquet 17863 (PRE); West Coast, Darling, road between
Malmesbury and Darling, near Wylands (–AD), Mucina & Jakubowsky
040806/04B (NBG); Tienie Versveld (–AD),Magee, Powell & Boatwright
1024 (NBG); Riebeek–Kasteel (–BD), Ebrahim CR8098 (NBG); Mamre
Hills (–CB), Compton 9830 (NBG); Rugby, Milnerton (–CD), Tölken 447
(NBG); Paarden Island (–CB), Levyns 5157 (BOL);Mamre (–CB),Marloth
6611 (PRE); On an old jetty at the North Quay (–CD), Marloth 12203
(NBG); Green Point (–CD), Thode 5849 (NBG); Black river marsh in
grounds of Royal Observatory (–CD), Davis 58408 (SAM); Kenilworth
Race Course (–CD), Esterhuysen 34066 (BOL); Roadside, Rhodes' Hostel,
Mowbray (–CD),M.M. Page s.n. (BOL);Marshy ground,mouth of the Salt
River (–CD), Pillans 3001 (BOL); Common on banks of Black River at
Raapenberg (–CD). Pillans 3201 (BOL); Intaka Island (–CD), Magee &
Powell, 1030 (NBG); Spenglersdrift near Klipheuwel (–DA), Thompson
2607 (NBG); Van Schoorsdrif, near pool (–DA), Barker 4803 (NBG);
Paardeberg between Wellington and Malmesbury, next to road to
Botterkloof Farm (–DB),Nicolson& Roets 490 (NBG). 3319 (Worcester):
Saron (–AA), Schlecther 10606 (PRE); Dam 10 km east of Ceres on road
from Touwrivier (–AD),Mauve, Reid &Wikner 277 (NBG); Laakenvlei(–AD), Phillips 1914 (SAM); Ceres Road Station (–AD),Gillene 3390 (BOL);
Tanqua Karoo, Karooport, rest place S of turnoff to Ghwarieberg (–BA),
Jakubowsky &Mucina 210906/19 (NBG);Worcester Pools (–CB), Compton
16310 (NBG); French Hoek (–CC), Smith 2629 (PRE); Vrolijkheid Nature
Reserve (–DD), Van der Merwe 2453 (PRE). 3320 (Montagu): Bavians
River, Laingsberg (–BA), Compton 3218 (BOL). 3321 (Ladismith):
Muiskraal in Klein Karoo (–CC), Bohnen 8750 (NBG). 3322 (Oudtshoorn):
Prince Albert (–AA), Bolus s.n. (BOL); Matjiesfontein (–AB), Foley 100
(PRE); Botterkraal (–AB), Zietsman 1637 (PRE); Wilderness, in streams
(–DC), Compton 10690 (NBG); Wilderness, Touws River estuary, close to
N2 bridge (–DC),Mucina 060506/38 (NBG); Swartvlei (–DC), Guilarnod,
Saenoir & Shaw 17088 (PRE); George Eiland (–DC), Glen 623 (PRE); Wil-
derness National Park, Langvlei (–DC), Russell 644 (PRE); Fairy Knowe
(–DC),Mogg 11880 (PRE); Ruigte Vlei, southern shore (–DD), Fourcade
1572 (NBG); Aardoorns Farm (–DD), Retief & Reid 112 (PRE). 3418:
(Simonstown): Miller's Point (–AB), Gillett 3456 (NBG); Slopes
from Miller Pt. to W. top (–AB), Gillett 3456 (BOL); Rondevlei (–AB),
Middlemiss s.n. (NBG); Chapman's Bay (–AB), Lewis 94 (SAM); Muizen-
berg (–AB),M.R. Mitchell s.n. (BOL); Noordhoek salt pan (–AB),Walker
67 (BOL); Mountains between Fish Hoek and Simonstown (–AB),
Hutchinson 91 (BOL); Smitswinkel (–AD), Margin s.n. (NBG); Seekoei
River mouth (–BA), Parsons 15 (NBG); Cape Flats (–BA), Marloth
13728 (NBG); Isoetes Vlei (–BA), Gubb, 130 (NBG); Cape Flats, near
German church (–BA), Pearson 45 (NBG); Wynberg ﬂats between
German Church and Golf Links (–BA), Capon s.n. (BOL); Eersteriver
(–BA), Strey 869 (PRE). 3419 (Caledon): Riversonderend River, Caledon
District, Middelpos farm between Theewaterskloof Dam/Greyton, at
crossing over river (–AB), Boucher 5963 (NBG); Kleinmond (–AC), De
Vos 383 (NBG); Overberg, Fisherhaven, Sundown Bay near the mouth
of the Botrivier Lagoon (–AC), Mucina 311206/01 (NBG); Overstrand
Municipality, Kleinmond, lagoon S of bank (–AC),Mucina & Jakubowsky
250206/07 (NBG); Hermanus, bay on cliff (–AD), Mcﬁllet 511 (NBG).
Mossel River (–AD), Potto 4995 (SAM); Hermanus, Kleinrivier Lagoon
(–AD), Steffen & Mucina 230406/13 (NBG); Boesmanskloof Pass,
Robertson (–BB), Esterhuysen 4480 (BOL); Zoutendal's vlei on
road from Gansbaai to Struisbaai (–DB) Van Wyk 904 (PRE). 3420:
(Bredasdorp): De Hoop, Potberg Nature Reserve (–AD), Burgers
2117 (NBG); Potberg, 4 km of residence (–AD), Burgers 2462 (NBG);
Bredasdorp ﬂats (–CA), Compton 9039 (NBG), Esterhuysen 2960 (BOL).
3421: (Riverdale): Riversdale (–AB), Schlechter 1864 (BOL); Duivenshoks
River, 1 km formmouth (–AC), Boucher 2679 (NBG); Still Bay Olive Grove
Farm (–AD), Bohnen 5811 (NBG); Bank of Goukou river (–AD),Willis 269
(PRE); Stilbaai (–AD), Horn 649 (PRE). 3422 (Mossel Bay): George, ±
1.5 km from mouth of Gwaing River (–AB), O'Callaghan, Fellingham &
Van Wyk, 193 (NBG); Mouth of George River (–AB), Pillans 5579 (BOL);
Salt marsh near old bridge, Knysna (–AB), Duthie 896 (BOL); Montagu
Pass, George (–AB), Fourcade 1595 (BOL); Ruigtevlei (–BB), Fourcade
1572 (BOL); Goukamma River (–BB), Phillips s.n. (PRE). 3423 (Knysna):
Near Woodbourne, Knysna (–AA), Dultie s.n. (NBG); Noetsi River, east
side of river (–AA), O'Callaghan, Fellingham & Van Wyk 44 (NBG); Salt
marsh, Belvidere, Knysna (–AA), Duthie 896a (BOL); Banks of Keurboom
River, Knysna (–AB), Fourcade 1068 (BOL); Knysna (–AB), Breyer 23561
(PRE); Tsitsikamma National Park, Stormsrivier, Otter Trail, close to wa-
terfall (–BB), Steffen & Köcke S&K2700406/02 (NBG), Botha 110 (PRE).
EASTERN CAPE: 3026 (Aliwal North): Aliwal North (–DA), Gertwener 3
(PRE). 3129 (Port St. Johns): Port St. Johns (–DA), Flanagan 1896 (PRE).
Mntafufu (–DA), Ward 8730 (PRE). 3223 (Rietborn): Gwarriespoort
area (–AD), Bester 4143 (PRE); Kalkdam Farm (–CD), Retief & Reid 318
(PRE). 3224 (Graaff–Reinet): Moist places, River bed, Graaff–
Reinet (–BC), Bolus, 202 (BOL); Graaf Reinet (–BC), Thode 386
(PRE). 3227 (Stutterheim): Buffalo River (–CD), Lewis 19796 (PRE).
3228(Butterworth): Dwessa forest (–BD), Linder 1203 (PRE); Ntafufu
Rivermouth (–BD),Marais 1231 (PRE); Kei Rivermouth (–CB), Blanasar
1120 (NBG); Kei River (–CB), Flanagan 38773 (SAM); Seashore near Kei
Mouth (–CB), Flanagan 1120 (BOL). 3323 (Willowmore): Joubertina on
R23 westwards (–DB), Nienaber EN875 (PRE); Salt River mouth,
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Nature's Valley (–DC), Parsons 160 (NBG). 3324 (Steytlerville):
Noorsveld (–AD), Van Wyk 32 (PRE); Paarde Poort (–BD), Bolus 202
(BOL). 3325(Port Elizabeth): Jeffrey's Bay, Gamtoos River estuary
(–CC), Jakbowsky 060506/23, 070506/11 (NBG); Area betweenMaitland
and Sea View (–CD), Olivier 2212 (PRE); Redhouse (–DC), Paterson 556
(NBG); Zwartkops river (–DC), Ecklon & Zeyher 2815, 38774 (SAM);
Perseverance, Zwartkops River (–DC), Glen 834 (BOL); Sunridge Park
(–DC), Dahlstrand 545 (PRE). 3326 (Grahamstown): Rynton, 17 miles
from Grahamstown on road to Adelaide (–BA), Marais 547 (PRE);
Slaaikraal, 6 miles west of Grahamstown (–BC), Mauve & Webb 27
(PRE); Grahamstown (–BC), Britten 580 (PRE); Blaauwkrantz stream
tributary (–BC), Guillarmod 7879 (PRE); 3 miles east of Grahamstown
(–BC), Story 2761 (PRE); Alexandria, Klipfontein Farm (–CB), Marais
4532 (PRE). 3424 (Humansdorp): Tsitsikamma Seekuspark (–AA),
Venter 8681 (PRE); Slang Pass (–BA), Pillans 3377 (PRE); Jeffrey's Bay,
Ashton Bay, parking lot at the Seekoei River mouth (–BB), Mucina
7288/6 (NBG). 3425 (Skoenmakerskop): St. Francis Bay (–AA), Brand
268 (PRE). Precise locality unknown Calvinia, Schlechter 10898 (BOL).
Hex River Valley, Tyson 38776 (SAM).
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